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UM RESEARCHER LANDS ARTICLE IN PRESTIGIOUS SCIENCE JOURNAL
MISSOULA —
An article by University of Montana paleontologist George Stanley, an expert on 
modern and ancient coral reefs, appears in the May 12 issue of Science, one of the world’s 
leading research journals.
The article, “Photosymbiosis and the Evolution of Modern Coral Reefs, describes 
how mutually beneficial relationships between one-celled algae called zooxanthellae and corals 
stimulated reef growth and led to successful reef building across the eons and into modern 
times.
The article illustrates how zooxanthellae evolved a successful existence by living within 
the tissues of corals symbiotically. In return for shelter, the algae take up their host’s carbon 
dioxide and rid their hosts of waste products. Algal photosynthesis also provides up to 90 
percent of the coral’s nutrition, allowing them to prosper in the nutrient-deficient environments 
found on reefs.
Most importantly for corals, a byproduct of the algal symbiosis gives them the ability to 
grow rapidly -  up to an order of magnitude faster than species lacking this ecological 
relationship. This “growth factor” adds up, allowing certain living coral species to dominate 
and build the impressive living edifices we call reefs.
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“Symbiosis and co-evolution are some of the most important themes in the history of 
our planet,” Stanley said. “Flowers and insects have co-evolved so closely that now many 
can’t exist separately.”
The same is true with corals and algae. If the algal partners die, many corals also die. 
The breakdown of the coral-algal symbiosis might explain the collapse of reefs accompanying 
mass extinctions during the history of life.
How long has this relationship gone on? To answer this question, some years ago 
Stanley collected ancient ancestors of modern corals preserved within fossil deposits in the 
Taurus Mountains of Turkey, the Dolomites of Italy and the Alps of Austria. He collaborated 
with a geochemist to analyze stable isotopes of carbon and oxygen present in the coral’s white 
carbonate skeleton. They detected the presence of coral-algal symbiosis as fossils as far back as 
230 million years ago, not long after the initial appearance of modern corals in the fossil 
record. This time coincides with an expansion of reefs throughout the world’s ancient oceans.
When algae leave their living coral hosts, the coral polyps turn white and some 
eventually die. This bleaching crisis is taking place today in the Caribbean and across wide 
swaths of other regions of the world as well.
“It’s called the white death,” Stanley said. “It’s apparent cause is global warming of the 
shallow oceans, and some people think that it’s the beginning of the end. Many researchers are 
quick to link it to humans.”
However, in his article Stanley discusses an alternative new theory called “adaptive 
bleaching,” whereby following bleaching new species of algae come to repopulate the coral in 
place of the old symbionts that were lost. These newly acquired algae are better adapted to the
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new temperatures, allowing some reefs to recover and survive extinction.
“So perhaps the bleaching is just a normal process that corals go through when there is 
a climate change,” Stanley said. “Corals seem so fragile, but that’s contradicted by the fact 
they have never gone extinct. This theory might explain their resilience in geologic time. 
Modern corals during their more-than-200-million-year reign resolutely have survived 
upheavals, sea level rises and dramatic climate shifts during the ice ages.”
If there is a main idea Stanley wants people to take away from his article, it’s this: 
“While most people view corals as masters of the reef, it actually may be the algae that are the 
real masters.”
Stanley was invited by Science to write the article, and this is the fourth time he has 
published in the journal. While at UM he also wrote two scientific articles for the British 
Nature, and he is the author of more than 100 scientific papers and books based on his field 
investigations.
Having discovered scores of new fossil species, he works with the Smithsonian 
Institution and international collaborators. In addition to conducting research on fossils, he 
teaches, supervises UM fossil collections and directs the University’s new Paleontology Center 
and Field Station.
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